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(54) REGENERATION CONTROL METHOD FOR CONTINUOUS REGENERATION TYPE DESEL 
PARTICULATE FILTER DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a regeneration ^^^^^ , 

control method for a continuous regeneration type diesel fH^^lfl 
particulate filter device enabling regeneration of a filter ^wi^" P^^^^^^^tiT t. ■ - 
by efficiently removing PM (particulates) while 
suppressing the deterioration of fuel economy and also 
preventing the deterioration of drivability. 
SOLUTION: The regeneration control method for 
regenerating a filter 4 in the continuous regeneration 
type diesel particulate filter device 1 is composed so as 
to juctee the clogging state of the filter 4 by 
sectionalizing a clogging stage into three or more stages 
and to. perform a prescribed regeneration mode 
operation set corresponding to the prescribed clogging 
stage which the actual clogging state of the filter 4 
reaches. 
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4^:LU-hy4 jurmmizmimily -f iv^cm^ 
raiB7 0««^3MJa±<7)gi§t f)g 

IS* 0 LTfS^? 3 

i t ^#afc-r§^*JS 1 iB«Kc03i^S*MT ^ — trVW 

[if*iI3] fifaFJfjE«giS4 0l5Pic7)'>^:<>:t- 

s^ox V vvmtMM.z h I i%-^(^Mz , friem ^ 

■tfVl/A'f - ^ i L- - h 7 ^ ;L'^^gc7)B^0Jffl:^a. 

m'omi-citihrimsm^'t~mmzis\<^x. m 
m^tifzn&mmmmiM^izm'^^^x . ^fubm&^ii 

mizsm<ommm.T < -^jvj-<r- ^^^v-vy^ 

om'tiTiotii>mfBB4t-Kseti3^^T. 
\!t^^titz:^y'jy<nMmm<jzm-^^^x. fbbm&^tt 

mt.ztmcommwm.f -f -^ju-^t ^^^.v-yy^ 
c 6 ] luiBaasiMT -f -"^ivt NT ^ a u 

- h 7 ^ ;^^'gSA^ fjfB7 i ivs^zmmm^ €/i 
JiMS^-T <f — if;W\'T- -f ^ J. h 7 ^ ;l^^gST' 
^ t -f &if«^ 1 - 5 W^-m>&> 1 iStiB 

««oa^B^T ^ -fe'/Wfr -f^aix-h7-f;t.^'g 

-vy^ )vmm.-}^. m^y ^ )v^<^mM\,zm.^im 

SrlStt^raMS^feSr ^ — tf ;1.at ^^a.V~Vy^)V 

9^m.x'h tzt ^w^b-fhmm. i - 5 tov ^-rii*^ 

1 Mztm^Wm^Wf -f — ff ^^sLU-hy 



im^ms] HolBjiiEB^feMT-'^— lf;^y^x^^^^ 
- h 7 ^ ;^:?sa*^ |fiiB7 ^ /u^cSi^S^ ffljf 

[0001] 

[S|BScoJBt-^g»^»] ^WMii. T^f-^r•;^xy^; 
[0002] 

[f**<OJi«] T ^ — fe';Pxyi^'y5{,>/i,paj§^i^f4i^ 

»S (PM : Ar'f=^ilx-h :]i[TPMt-ri,) W 
mf:{3:, NOx, C O-f LT H C^i;itt%:.<'OT;!j? 
SS-ft: $ iiT '^XtiKl. ; P M ^ T> — If A"7^ ^ ^ 
f 7 -f ;l ( D P F : Diesel Particul ate Fi Iter 

: iiJ.TD p vtth) t man y -i )i^xmm t 
X. ^m^mm^tihPMc^A^imthmifMm 

tiX^-^l. 

[000 3] COPMHI*tl>DPFWiHr7S7^' 

S<?)t7 V y.j\-:)f;M,m'y:t-)uyo-^-^ rcoy^u 
^yi-yi^'^m^mmizuzwmmi^^rff) 

y>!)i'mm'0. ZtLi^cDDPFm\'^i::mmx» 

^\Mmii. mmm:^x^immtnm^z. x>yyto 
^mmffimfpi/zmM^ti. :^y=jyx'm.-tmMy(fx 
i:mtLxmiiiix\,^i, 

[0 0 04] li^L. ;OPMff«;§c7)DPF(i, PM 

mnatmzmm^Ec:^ mm) *^±#t-i>«T\ zco 
D p F A>;i> p M^w.it6-mi^h Ki . m^ti'<^iimR 
x/'^mtimmtLX\-^^. 

[000 5] ztn^commizii^ ^fLm*^'D PF^m 
ifz p M m^ms: tx y i ^s^t^s-sto 

tot. fm}iS«^l^MT'ffML, ^^OSfmiifiStcK 
tt/tDPFT'PM^mL<^*«^>. y <)V^WE^<m. 

mmr\i t s m u/^ p m ^ K-fbi^-r s oms^^- 

[0 006] CRT (Co 

ntinuous Regenerating Trap) h^-Wxh^ DPF<7)± 

^m.zmcm.^m^f^mm.msn^pFm!^. c 

SF (Catalyzed Soot Filter ) fcDfjmi.. 7^/P^' 

^ii-, Sfa^yxti'jTPM^M^St^jlMB^ 
<7)DPFgB^*iS>l>„ 

[0007] HI Ot^=ti5t. icOCRTtnfim 
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^SMW^D p Fmm2 0 A{4. zM^mmizx § p 

m.\mBmr^mLfmimm2 1 At^i o , m 
^■;^Gt|:co-sftM» (NO) miY.LxzMimm 

(no, ) tLT, icOZMta^ (NO2 ) T\ TcTi 
[00 08] ^tz^ mi It^ti^iC. CSFfcHfff 

^i^ai^ii4MDPFga2 0Btt. K'ft,-fe';'^A (c 

e O2 ) ^^WE^*1-^««#7 ^ /W^ 2 2 BT'«bK 

fiiSJi ( 3 0 ox:-6 0 oxMm x-it. 

-f )V9 2 2 Btcfcfti.#f»i;«'XG*<:0K» ( O 
2 ) 2:ffifflL/iRJS (4Ce02 +C^2Ce2 O3 + 
CO2 , 2Ce2 O3 +O2 -*4Ce02 m) fciDP 
M^KikU. PM*^Sf;!?XG4'^gai(02 )TMM-r 

sfisj; ( 6 0 o°cm^:x±.) xu. 

7.Gcf«oK* (02 ) {zx^pm-kmtLx\-^h. 

[0 0 0 9] Lt^Ltct^h. ;il^.cOjtgSS4MD P F 

mm.i<zi5\^xh. pm^ssA^v^^f^^-ig^bgs (n 
o) miw^Rt-^'ytp^mmm^zawxit. m^co-^« 

LTIt!Kv§ttA%T L D , -miYSm (NO) 

Sc:^5f-\ y ^iV9-k~^^X'%^£^^tdsb. PM<7)7'f;u 
^'^i7)it^;f;.'g||§ti.X , 7 ^ gist 0 LT < 

[0010] ^ffitzHb. Zilh<^m^^ff)Y) P Fg 

g-c{±. y ^jv-^^M^-thm^^zPMffiwm.^:^ 

L. ^iOa£PM«ias>iSHffS«offi^gi./v:©^t. X 

mt:^mm{z±M-^^z^ . -K^tg* (no ^Tjpai 

itLxm^-fmm\mm'^x\^h, 

[00 1 1] 

«i7)DPFgatfc%-sT(±, 7^;u^'7:)isis^ DL 
T. m&PMmmM.m^mmmmz.rz^^i,z^ n 

:i^y'j ycowm^mi,zmh -rs^* - f mm^zwfrt 

[0012] ::c7)ii^t^-Hg^tfcv^T{i. mn:Jm 

mny^fv^m&comm.izw&-hmmh 

[ 0 0 1 3 ] , f*iSS*^#tfB4t- H'Se^tT 



[0014] Lt-L. zcowmxu. m^fifzm-i 
^mijii-uymx'^^izjmt:^TT^-r. -si?*^'* 
miic^cokLxmnMmzmii^i^tih. zm. m 
mis>&mvmma±i.z^j:'^x^^mi. mmzx-oxm 

ri7)«HC^C0AiSP$l#?SfcS^HH-' 

LT. y^)Ui'^^i,T^+j^i,z^^l. 

[0015] S±^- FSlEOrfilJEfB^tJtS)^ t 

m.{zhi(ox\ fia^^m?tsi5^<5D*i^coi: ^ 

x(Dimi:-m^j.±izm&^^i'mm'o. m% 
^^x^^mmmm&^^m^^&mm^ff'^x^^ 

[0016] mm. Y)vmm'^mMm'^T 

'omzmh:!^y'yyy'v-^^mmw^mi,zii\-^x 

ifmm'^m.nY)PF'^m.i>z:gdi'Mifz>)b. m^cr)^ 

«T Lxmmtmt^^-f lx l t o „ 

[0017] ^'fc. -lc?)i$g^|4if^±gy(7)l) P F^l^Jgil 

[ 0 01 8 ] LT. mMmm%mm\mzti\^x 
i-^m^^ixtz. !imm<r>mM^^^y'/m^ 
-H (MS) , mm. mm^. mnm'o. egr, 

ffiiliOlgliit: J: I, ft#e?)iiJtI. - ^^A-- ^ 

[0019] L*^L=5r*^^>, ^c7)-g*|^-(tfflE$tiT 
§ J: 3 m^-^ir^fz^. TA YlVm 

m'^'mww^mffmwmirh^^ <mfii-zmi^ 

[0 020] ^(/ytzif). zm%^xm.^m\mz^ 
^^^mmm'm\.zt5\\x {± . im'^m-^^ 

izm^ixtz^). ^tpi^cmmm^fimx'. m 

-)'mi,zmmh^iimiz. zcnm^&mmzx^ 

:Jiy=Jyff)liitimsii<^tlfzibiz. Vy-I A'f'jT^ ^ 

[002 1 ] i^wMii. ±^<^mm^mm-t?>fzMz^j: 
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[0022] 

thtzi!b(7)Wm&J-<7- ^^jxV—hy^jV^ {DP 
F) gacoS^M»:&S{±. <J:<7)J:o('«Bg^?l§, 
[0 0 2 3] 1 ) y^iV^^mi. K7-f;P^CJ:'9x 

^<^tz>h<mw\m-f]'tkr:-h -5 T . fine 7 ^ (7) @ 15 

[ 0 0 2 4 ] OS 0 . S^««*S7 ^ JV9\.Z^A^t 

-ytz^^coEmtmm^z^^^xh. mimmt'^^^ 
m^zM. i'mM.^fitz^=t-}i^mm->xy 4 
[0 0 2 5] ^(^y ^)v^mmtmmmmi. y 

wmt-m'i^^iihm-wm {pm (r)m.tm.\m 

[ 0 0 2 6 ] ifefc. <IOF;rSc7):g4^- FMIstti. 7 

>3y) . mm^. wf^g^o. EGR. 

'j'-^j:< t i>-o. xii. m^i^-^x-mm-i i t 

[0027] ^(Dmmzx *). y^ >\^^<r)n^Mmi,zm 
mi y^iv^mmt mmmm.^. -omm. 

mt.^^5.mzmLxm.%^ixfzmm^j:fm<nm.=t- 



YW^X-y ^)V^<m'^ii^'i7dff)X\ oSD, 7^ 
[0028] 2) ^LX. ite^oa^S^kMx ^ — 

±.xhhi^^ffiMz^ mimmmt mmznmL 

xm.^^tifz^^=e~ FiSK^ff 3 J: 0 iizm^^tih , 
[ 0 0 2 9 ] o t 0 , a^««*i7 ^ /Wr? tC^/jNfit 

[0030] :i<m^%mmmw.is,mhii. s^tsjat 

t^tmizm^-fVi^mxhl.. ;<7)fflSt LXli;, M 

M?ais, y4)vm&^ mm\i!>ummsyK. y^jv^x 

tZ.ti^^X^h, ±tz. :iom'kmmmim)§,^hLX 

(i, m^z^tw^toifz^^^-ty^a^mm^mLxh 

it {isms fLi. ^acOiaS^ffiffl LT i J: V \ 
[ 0 0 3 1 ] LT, icO*^tffiffl-tl.B±^- YM 

mmx^ es^fe^- Kae^fs^fi. c t ifx% i . 

[0032] c:<7)«tiixif . ^gcogiSS DSPtt 

[ 0 0 3 3 ] :2rfc, ^mmmmmmAm.^.^mdim 
^Lx^<m^ffimt ^^^zamwLWnhti 

■f , ■mWim. ( PM) *iifl«L^(tTJ{i:Ol!l^fi ( L 

%:mx.x<xff>mtmm>,zimLtzm^t<z 
^mmzi5\.^xwi^^ivrz. mmt^-YM 

^X-y 4 i t t^rl> , 

[0034] 3) S)I.V^{i. ±Ec7)3SMB^tMTV-^r■ 
/WNT ^ ^ i 1^- F 7 ^ /^^ga^7)S4$m^a=T^ fi 

0 ISPtf-fc r-T . X y >'>«Sg«tj;!,5-j5f5gcox > v y 
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[0035] .roMT-ji. w&mm^ms&coit'o 

[ 0 0 3 6 ] ^r43. mmM?:^m^^- KSIS^tf 5 

mmmmzm-^^^zttf^T^iif^. -u. mi/^^ 
mm.wsiz^j:^^m^ai. *iSHC3f)>m$fift* 

[ 0 0 3 7 ] L . m<nmm^^T < -^ivn-r 

X y y yiltefUSCSi -S m(DMzn oXo t« LT u 
[ 0 0 3 8 M ) ^7t. iiao^ffi^Mr -f — bV^^^• 

co'^i}-h~-^co^mm§MmmiiLxm x 3 

[0039] zcr>nm\mmmmMmbii. m^w&\ 
mrMmtm^zmm^'&^ThD . mms^m. 7^ 

nt^&mtLxhx<. tfz. w&mmmmbn 
tttc, M^i±mi,zs.m^fitziEj^-k>^(7)miiimi:m 

ffl-tS ■! t *iT-# S75\ xy >>-y[pl^ir^-'t<t^c7)xy 
[0 04 0] :immzj:f). yHU^(r)mt*)m 

mm&izxm^Mhf). ms.mmmM&(rm 

ft«HtMJ55-tS, «^^»m#SSiJffl!^a^LT7-f 

mzx'o. m9comm trnz. k ? ^ a- f y r ^ co^-ft 



[0041] 5 ) hl^m. ±E<oai!H^MTV — 

amt Dm<7)^-=Sr< l>-oc7)g|gt K)mX''€h 
ixlWism^'f:- mmt^zm^x . ^aiSti5^cxy>?y 

commtmizm-i\ ^x . ^t^mj^ $ Mzmmcommm^ 
mmco^i^k-^mtm&m^miRLx'ifo i 3 1 

[0042] zmj&xu. w&mmm~&mcom 

xyi>-y«3iiStlJ|gSr¥iJ?Et'i£ffl-r.|.*\ ^toxy 

i^yi^mmmma. xy mgatoa^iJ-^r 
ggT'# . -7 vrT-mxisimizm^&tszti^X'^ 

[ 0 0 4 3 ] 6 ) -e LT, mmmm-f ^ — fe';wN° 

x-f^jL^-h7-f;U^^gfcLT{i, mria7-f;P^t 

h 7 ^ )ifmm. frfE7 ^ /i^^o^BfEtitK-ftM^K 

(t/ijig^S^Sr ^ — <i';WNT ^■^al~h7^';P^'g 
a. mie7^;i.^tcSil[«2:S}t^-tJ:l-i*tc^ Ijlgy^ 

Ax ^ ^ a V- h 7 ^ !umm?:)iimzti i t i^T't 

[0044] mz, i^wMizMt^mmmmzthfz 
Mz. ±=icomt ^'mt^^'t-Ymm<Dm^m 

[0045] Zcrimm^f ^ -"^JW^T- ^^jlU- 

h7 ^ )vmw<r)m.ummii. x.yi;ym^^ 
^cos^^if^w^fflm-ri. brnzmmiimj-mm 
M<m^-r&. 7^;u^^ffii.7t^s^7-''f— fevp 

A"r -f h 7 -f il^mWizmimgiy < 

^±<^fz^<m±mm-mx'h'>x . mtiy^iv^m 
mt *)^mi:sm§t<z%-^Ltzumt ^om^x-n^L. 
mi.y >s)V9ff)Emt ^AfMifm 1 ^kmzhhm-^i,i. 
M^'t-M^m^mh-f. mie7^;^^ogfg^'9^t^, 
t^w. 2 m>,zh h *i^i± . Mmmmmms.mm^'n 

W. 1 cofl^efiSW±OB#c7);^^ 1 «0Si^- FjIIS^ 
m\ fjlB7 ^;P^c7)gi±s 0«®,*>B3mfcJ,l>:« 

, ^mmm%mm.m^m 2 ow^ffias j; 
-tt^i^^w. 1 c^gf^#s0jffli*ff aig2<?)S4^- h-a 
mmi^vxkm^ii. fmnmm<^j:'^x\^h 

fcLT. ^RSI*^-irtfm2(^#fm#fifJffll^ff3m2t7) 
[0046] rJS"?. r^ffifKTIi. 7^;l.^'c7)@i$t 

Bmt •) iimA.x'm]mzw^ti-m^^^KMzm^ 

foizikm^hmtth. 

[0047] ^Lx. z(om&<DL^\Mmm. wi-hm 
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[0 048] ^cotzi^. L<nm2mmtmmizhh 

^^-KaiKt^tftT7^;l':^' (DPF) cOB^&^f 

[0 04 9] :i<nm!m\mmtmm {^2m^) 

[ 0 0 5 0 ] ^ tT , m\mzy ^ )V9m^if'mt{: 
msmmt mmzmuzm^^za^^xn. ii*mw 

FSK^fflV ^2^¥'J^fflW:i±<7)B#(C{j:. «2c7) 
d » 2 Fais^ff ^ J; d (c 

[00 5 1] ::<7)m2c7)#pM#?a$iJffl)^tf d»2£7)S4 

%m§^m^^^m2<7)m.^-}'micr>xdiz. ±m 
mmimm2ff)m.'e- hssj; "^Mg^^b^K 

7>f A'h-'J f- ^ OWk*Ji!'^=5rVim2cO#fm#aSiJ»^# 
■3SI2<7)B^^-K3P£-C7^;P^'OS^5:ffd. ^co 

[00 52] 

( mmm^m.^ p F^a t -r i> ) cr)Mmmi5m><z 
[00 53] csac7)afig] m 1 
t. ^«aggff*SDPFgai{i. x>i;yEco#fm 

lSI2l=S(t^>^l. ±Sffl*-A,K^[«3til!ji#7>f 

[ 0 0 5 4 ] LT. KJV^ 4 cOS^MIWffl 

S^kM«3(^«MXnil('mittMff-te>-t5 1 

*\ t fz . Wimrn 3 b «tt7 ^ ;!/^ 4 oHtm 1 ?g 

S^ry-tf 5 3*i\ «#7 4 )19 Am%'&U{mz%2 
SfMJI-fe 5 2 t m 2 fiS^r y-t 5 4 >5i^tt'?>il.g. . 



[0055] c:^^^>^o-fe>'^?■<o^f}^J«^4, xy^-vsK 
«o^^W=5r0Jffl^ff 3 fcitfc. MiS#7 4 ^oS^fe 
»fctT3xyvy<7)SijffligM (ECU : xy>^>ay 
hD-;Pa---y h) SOfcA^SfL. ;o$ijffli^a5 0 
t-^h^^^fit %mmmz J; D . x y i>'y cTDmntltS 

[ 0 0 5 6 ] ^fc. S-ft»3{i. ^IL^cO-b^S -y^ 

<7)^N-^A«it^cofi^§#;t. ( p t ) mm.iYM 

(?)-fe7 5 -y :7«/N::::7:7A(7)-f-Yy^-;l'tOAPhttJP^3c 

mz^iitLfz'ty'}xj\-iiM.mf7-^~)vyu-94 
[00 57] -^LT. mmy <)i'^A<r>y 4>v^[z^ 

^ y y X-'n:i;<;? D-^- rc07 -f 

Uh-th ) ii^?LM<7)-t 5 5 'y ^ tOMtIf m ( h 7 -y 

7 ^;b^'i^te««t'PM$rtim-ri>. 
[0058] 1 ff^mm(^mm(^'^^%m-nm'} 
fc. iiLt<^m&(/)'^mmMD p Fg* i tfctt§® i 

[0059] zm&mMMm2-m5m^t^ 

Xotcyn-lzm-oXnhix^. 

looeoim^Lfzzti^coyn-immtm^^d 
fc. xyi^yEmmyr3-tmLx. mmtmi 
tixmm^tL?,^umy^-t lts^lti^^s. -^t 

1?. xyj^yEioaifeliJWiMffLT. C:(7)7n-A5 

-mmizmmLmiiixmn^ii. xyyyE^ 

0J»m-r^i:. c:;7)7n-fciif{fn^r<5:'9«©« 

t«#7 4fu^4ff)m.mmhm-thi,(r)t txm 

^LX^^h. 

[006 1 ] mwim^mmv^^ ^wM<^m i m 
mmm.co^^%myn-xu. m i (T^m^mmy o- 

t^-tct^tc. 3im^cogiStOI5PitK^^LT, 
[0062] ^LT, Z<7)y -ijl^^comt-iomtim^^ 

—^scoBmtKim^^mix\^t*\ zioicosfi^ 

0Wg&S^T(±v^^:v^m2cogiS^ OaiSit^D. M 

iz. «sg (s^sjfflimgiss) Td;{)4F;f^io«« 
fusiasTdi ^mitzmmsizhim^izii. m 

[0 0 63] y'tii^^<^mtmii»^^--^s 
mmt 'om^^mixmsffymt *)miz^muz 

mmiz±^^^mm&mm m^s^- m 
m (^2ioB*^-KaiE) x'W^-ti. 
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[ 0 0 6 4 ] irfc. zn% 1 <r>%m'mm.mm:\i. 

Wkmy d tug §tLi. i c7)Ti±'5r < , mms^mxty 
[006 5] cff4^- mmcomcom^ 9cr. ^ 

[ 0 0 6 6 ] Xf--yrs 2 1 ^¥iJ5gT\ S^!£^-F31fe 

[0 0 6 7] ztit>(7)nmzi5\^xii. mmzxT-yr 

S2 2^7 ^;L'^'<7)@iSt O^iOlglOf-x •y^'Srfi 

lPMfiJg1lPMiiiaxlJ3Lh-C*|,>&\ SEP 
e m^com 1 #fEf J^M P e maxlJaJiT-J> S >&-^fiJg 

[0068] ^<7)PM|^«ftgffiPMs{i, xyi>>E 
^OillK^tsJ2:iKt^;^^7Qi:xyyyIIl«Ne, S 

IS 1 SS-fe y-t 5 3 T-ltSil^ii-l. D p Fxn-&mT 
1 , "ftsbXtl § -y 7°r- SWrC^s^cnW^ 

m^zmi PMmmRt p m^* ^lm^ sxai lx . 7 < 

;^^'^^?)f<7)BSP^ftt^^l«$^^l,PMM5r»gL, 

^mxm.-fh ^ fc t J; 0 . ffai^tii. p Mcoit«*co 

[0 0 6 9] iOXf-yrS2 2-C. PMS«JiSffiP 

M s iffi^'&ffM 1 p ymm. p MiMxi^@i.T v 

PMM^gfflPMs*JBffg«miPMfl£«PM 
niaxl^®;t^m20BiSt '^glSJiLhfcSil.^tti, 

Xf-'y7"S23t\ 7-f;l^^c7)BSt •7Sc7)m2C0^x 
•y^&^f do 

[0 0 7 0] ;<7)^2c?5-fx'y^'(i, PM^SJt^fiP 
M s *iFJT?EC7)S 2 P Mf P Miiiax2Iii±T-J) ht\ h 
I. V , P e AiFifScT)^ 2 SPMSffl P e niax2I,Xii 
Xhhi-^^'¥m:tl,tK 1^2 PMW5EfiPMraax2>mi 
P P Mmaxl , W, 2 fffifMl P e raax2>m 1 f ^ 

ragflP emaxl ir-r^o -^tO, miWiiStOfJ^ 
OfiT'flSL, m2<^)Smt OAS 

[007 1] ZffiXT'/rS23 £7)m2C0f-x-y^'-C. 
7 ^;U;?^BiSt O^-'msoSfg^ OSP^tJijSLTt,^ 
=5rv^i:flif§ii^^ai. Mt. :^x>y7°S 2 4iO«iiSE 

isjt (m.mmmm^) Td^o^-x-y^-e. Mi^ja 

ST d mmmmmsimT dimix^^^ t-m^ 
rmt. mix^^tiii. XT'yrs3 0i,z'm. 



[0072] ^LT, i(7)Xf--yrS23 X'EmfOm 

i,^m2PwmMPMm>aini.xi5^ . msmm 

[007 3] ^LT, S^A^-F^ls. Xii. 

^- \^m^tim:~j-th x^-yrs5o t'#ep e 

^x ■y^^J^^tl^cf^. X^-vrS 2 5T'«WJt^7C 

( PM s = 0 ) mm^'t- HiK7Sf^^ffv\ y 

[0074] CB^At- KMIE] 5fe-f . B*A^- F 

w&\z-^\^xmmi, 

[00 7 5] ^coB^A^-FSfeTfi. Xx-yrS2 

gfss) Tdm^<7imm'm&Td\ imx.x\^i 

*)-ft. UStS^-fidt. Xf'yrSS 1 t-EGR^ 
* -y b L^m^C. Xf - yTS 3 2 ^P»^?fl$lJ»A 1 ^ 

[0076] >r (7)X-r 'y r S 3 2 (T^^WM^VmP. 1 T- 
Ji, X7-'y7°S3 2at7.xyrS32bT\ 

siJg«')miaM ( 'Kx F -f >>=i 3 >■ ) rffv\ m& 

2mkm.T d 2 t^ri. i -5 \,zmm&^^±.m^^ . 

X. pu<r>>m^mm^t. 
[ 0 0 7 7 ] -^LT, mkm. {wssmmwms.) 
Tdm2mm.Td2-^mix. zmi-tz^t 
mm.m2m'm.t2vxmmhtx'n'^x. >x<^ 

Xf vTS 3 2 c tXr -yTS 3 2 d tfi=< . 
[0 0 78] <^^iO#iam2aPJOXx y7-S3 2ctX 
x-yrS3 2dTli, mifJ^«Bt|«c?3fg*m\ 
M?^^Mt±#$it. PM^^(ciiLfc?S^t^rl>J; 

-5^19. SMfSjgTd*5^2fi4^?S^Td2 
ft V >i5f7ECOm 3 gte«>S«T d 3 (:^r !> J: 3 L , 14 

ttt3J;lJigji-rs^t-#-o„ ^LT, ^c7)f^Ptltc7)nt 
W(7)fJ»tj;9, iia5r?aST'PMcoi^M^ffa« 

[0079] .IcOBifeA^:- FSft^^T-TI. t . <X<r) 
Xr"vTS 5 0<7)SHP etO^x -y :J'tCff < . 

[0080] CB4Bt-FS46] CK^B^B^-F-a 
e-CJs, 04fc*-ti:3t, XT-yrS4 l•r-EGR$■ 
;*•yFLfcmt, x7^-y7°s4 2<7)«iKas (mAmm 

mi^mS^) TdcO^x-y^^fclO, jWfiSTd*<fiJf 

s^m 1 mmsmr d i j: o fitttuf . xr ^y r s 4 3 

(T) B 1 cOf PM#»JfflI $:^f V ^ . mmiSi&T d *iFJfg<7)m 
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[008 1] i<?)»l?aSlEiII*|£7)Xx77°S4 3<?)#f 

mm<T:>W. 1 SM?aaT d 1 (i^J;t{f2 0 0-2 5 0 
°C) ^jli;t^^Tm?SJS^±#$-^, MiSSTdAJ 

ra t *^mstoii 1 i^r^« 1 1 ^ximm-h x . 

<J:cOJ:^-r-yrS4 4fctT<o 
[0083] <J:om2cOSSIEHOll2gpg#ia^XT 
.yrS4 40SPM#^a'J^B2T(i. XryrS44a 
fcXr-yTS4 4b-Ct*i«lt (*rxh-f Vi/x^J'v'a 

iST d 2 M^ifssT d 2 t tmas^±# 

-^i^-S,, ^<7)m!SlttJ;*3. K-fb«!i!^3^^l«#7^;l^ 
^4co^SJS&±#§^tT. PW<Dmtkm&%^h. 

[0 0 84] -^LT, SffiPe (^,§V^iiMJ^APe) 
1 SHfi Pel ( J, !> V 2 Hffil A P e 
1 ) m^zts:htx:^ h^\Ai.. M^SffiTd*im^<r) 
m2MjSEffl^Td2^S;iT:. ^<rM7Lfz^tim& 

m 2 mmm 1 2 Jii,±g3i-ri. * t-#o -c . -mxr 

rS3 4fc^T<. 

[0085] -eLT, PmmMimm^tUiZtt:. 

sffip e (s,i,u{i:iiBEAP e ) m&m2mmp 

e2 (S)i>V^{im2llfffflAPe2) OTt^^rSifcT 

[0086] icoSffiP e {ill^bM^S (?)#f^ni!lt 

m 1 SffUHr >-t 5 1 T-ftiJ$^^:gPff«T'J> ^) . i<7) 
ME A P e am 1 f PmJ±^r y^f 5 1 Tftffl^ii/sSffiP 

e t »mHy ^)i-i?4 com%ii!, nimm 2 m%K.^ y-^ 

5 2X-i\m^tlfzmE.P e b t£7)MA Pe=Pe-Pe 

hX'hh. 

[0087] ^LT, }%(nx^'yrSAAcbXi--vr 

S4 4dti±. mmm3immi^'{r\\ mm.'o 
"k'M-^x^ ^mmmi 'om^m-^x. mmE^^:± 

PMMM(cMU>:fiSt^.&J; -51^,0^19, 
STd3t=5r^j;-5tMffliU. SffiPe (^^^^fiHE 

APe) 3&iBff^^m3PEfflPe3 (S.-g,Vi{im3IIE 
ffiA P e 3 ) jStiEagT d*SHrfSiOS3 

3BtrHifit3ijiji®ii-i,tT-#-9, z(7)mM<7)mM 

[0 0 88] ^LT. iiOS^feB^-H^^I^TL. 



<}^<7)Xxy rs 5 OcOiffiP e Of-i 7 ^t^T< . 
[0089] 0^kLi:(,^^V^*\ Xx-y7"S4 3 

^-c . MfSST d mM<^m 1 mmi^&T d 1 ^ 
Ltzmzn&m%mmmB 1 ^^tu. ^io+Bf^^'jfs 

<5Dll]i:t•■^>■S.N[IIi!v■>;^^i-g•fc^i, m#?a$iMB 1 ^ 

miL. m^~mxhhtLxmm^^:Mi-ti. 

[0090] ttz^ -f^-i^gy ( IGN) *i"OFFfc 

tc-ytzh^mmi^iimL. ^v-i/Bvt^o^Lfm 

[009 1] C#ffiOf-x-y^'i:S^^-K»K«^ 

7] -etT. XT>yrs5or{±. H5ts^-rJ;^5r7 

n-T, ;^T-y7°S5 IDE, SffiP e Srf-i -y L. 
rn^COSS SHttP e i«ax3 ( <m 1 Sffi«P e nal ) J; 

3x\ m&PQ<mhmm.^tm-th. ttz.nmx- 

hmt. XT<yrS5 4T'«*ff^*iTt, Xr-yrs 

5 5TSffiPecOiiI^iB'fi-r-l.. 

[0092]; y Tt?) .'jiTt i 0 , 7 -f yp^-co 

; 1 1 illE^S CMl^^-ti- •!> . 
[0093] ^LT. gl2t^-rXT-y7°S2 4T\ If 

P MH-m^ffiffiP M s Sr-ff U^vVth, 
[0094] [ SilWiC j; I, ] Ui±c7)S*$iJ»:^^fc 
J:im\ mm^DPFi^xfMzax^x. x.y=Jy 

(^mmm.im^mzm'omi.x. M^^-vm.m 
0 mz. 7 ^ ;p^cop MMTOSffiPM s mm\,zmm 

■tlh%\ ^ffl^SffiO 2 OiO® 1 P Mflgffi P Mmaxl t 
^2 P Mfl^ttP Mmax2 1 tC*{tTfgft. ® I L # 
V ^«T'S> S ® 1 P MfiJSfi P Mmaxl ^e;i^em2^g|S 

^?SJS ) T d miKOm 1 «4ffi?a«T d 1 

iz . imcmit'^- r=7A> <h' u ^ ^ ioB-f[:*^it«e<)ii'-^ 

MreaST d ^±(f T 7 -f ^L-^oS^^^f 0 ; i: 

[009 5] ^fc, SV^:fi-<7)L#l.^iiT-*l>ll2PMfiJ 
Sgffl P Mmax25-e;t/i» 3 gMi 0 fmHl* l>^^T■■ 
^) -5 T i> . ( wmmmwm. ) t d A^nirs 
(m 1 flMfiJKT d 1 fiUtto^tii. Mo.¥^l:^ K 

Jiff T 7 )V^(rm^^'€ o:Lh1fiX'%h, 
[0096] ^->T. ±l«itiO'J HSi^^^lgmgj 0 
«<7)®{l:^K9^/<t'';x^«0«-fk^ffi< J: 
^ ffm;yx?aK ^:^iit±ll§-ii-^SPM#?S$iMB 

1 ^ftas*B^-HMi50^ffi&#L<«i^-r.&ifc 
hcnx\ j^y=jymmzi6nm^<n%^^A^^ 
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[00 9 7] CM»MfS*) Zti(o<^yu~^zmm 

>m2msmmMPe2 (ft^v^ji, mi^m^Pe 
1 <m2iiEfiA p e 2 ) ff^mmzh '0. tfz. MMS 
mr d i,zmm-tmmmimii, m i mms^mT d i < 
m2mmmT d2<m3mmm.T d 3<7)mmzh 
i,,ts:h. '^mzfm-fhm i s^rafi 1 1 t-^w. s B#ra 

fit 5(±. ^iifii<Z)$iJfflitMfStl.B$PBl{iAigJK$^i 
[0 0 98] irfc, B±A^-h'^!K^S*B^-Ha 

^STd3&sm4iil!«ig«Td4 ( >m3««EfiSTd 

«T d tj^mAmmm.T d 4 c^sri. j: ^ j« l , co 

^Tffi'^cnW.A mrm§. t 4 ^^ji^-it^S^^- KM 

[0099] C m 2 OHifiW JFMiOB^iJffll^rS ] 
fc, m2i?)SS56co?gBc7)S^SJffli^rS(::-:'».^TiKBB-r 

So 

[0 10 0] ll2~Ii5c:^iliW7n-tii. y ^iV^cr, 

^^3m§i,zmx\>^^i}K mm{z Lx^mzA&ma 
[0 10 1] zcomemmyu-Tit. y<}V^(n^ 

'5«S<7)fJg^3'?£0^x>y^T-fiJ£L. mi(^a 

\i. j«SK?gSTd*>mStt^«Td iJjLh-C'J)!.**^ 

^•CJixyi/'ycoSls^lttJ (Q, Ne ) *%fScOlf^feS 
KfflJ^l^lZ b 2 t;5-?.**-&cO^}|fm#fi»r*tfS4 
mz. m4 0aiSS ^^SPtTiix 

y=jy<7)mm^M-mz c i , z c 2 , z c st-w^c 

[0 10 2] j:Dflfflta/^^«j;p(c$iJ|i$ni.. 

[0103] zc^mmizmuzmt oimncfeft 
i.ffiico@iS4DgPfT-«, g^^^if^s (PM) comm 

[0 1 04] -eLT, m2ff)mtmmu. m7 

(a) fcr^-tiotc. xvi/'yioaiKtt^to^z af 
™Dii®£^ff;b^rt^ifctt. 117 (b) fc^-rj: 
■St. jii!l!*IEjaKTd*S)Sl!jivSttfflft 1 ^mttii^ 

[0105] tt:. m3(r>Bmt *)mxn. us 

( a ) iiZTjk-f^ 0 i,z. xyi/y(DM^^W-.<D^> ■ mY)V 

^x-mm&&mmmn^-^m.z b 1 xni-mhmMm. 
mh-f. ttz. i&V)V9X'mn:&wfimmk\^mm 



v\ ms (b) t^-ridt. ^vjv^mmmcr^mAs. 

STdS-JtffT. M«?SftTd*>mvSffiS*Td 1 ^ 
^T7^;i'^^S^T't=-g>Jl^xb&fitiDL, yov^ 

[ 0 1 0 6 ] f LT, mmmiX'himAc^Emt 
mxii. 139 (a) {z^-fkoiz^ :i^y'jy<^mmm. 

iOft TlimaS^^it^e^iSi/ ^WMZ c 1 T-iii^ffi 

\^wmzc2. zc3-c'{±. 0ijx«a\ m^^, mm. 
y)+^)^- vm<mmm§Mm^'^^x. a 9 ( b ) 

K;pate**tfxyi;>'c7)aiK«^^»T7 

[0 107] [17-|3<|9ti>(tl>- iilK^.iii?)!! 

MKO. EGR, mmmm^zx?>mcomi]n. mm^ 
mzi:m%:(fx(7)m!m<7}^'^'^ztii^<r)m<7)mo 
t^m^^x-mm-^ ztifix-^i. 

[ 0 1 0 8 ] i;^:. ±fBffiBKTii, S^WfflJISias 

m^(m^MmLtx'hi^ffiMz. friM^s 
m 'omizMmLxm^iifzw±^~mmffo 

X 0 lX\^lt>^. ^cOH4SWWIti?SSfcxy 

'yy<:oM^-m.tii^i^^j:mimh d , s^^wffljiti 

?aigOft D txy yy<7)}lfemiS:f iJ5£tffifflT-^ , x 
y i>> WjIIS^FJ*^^ y y ymWMM^zhh ^ 
coMz^ m%SFf!^<^mt KimMzMmLxm^-^tifz 

[ 0 1 0 9 ] LT, z<:D:iiy'yy<7)Mmmii. m 
t:Lyi^ymmm^mxm&x^ . -? -vrf-^ 
mx'mm>,zm.:?)-W!s:ittin'th. ttz. xmm^z 
iifhtLi!b\zmvmmxM-fh zthx-^i. 

[ 0 11 0 ] ^fc. mim&r -f -4f;UA"T ^ =3f a V 

-hy u\^mwtLxi±. y ^ )\^^izmmm^^^ 
t tmz. y ^ f^^(r)mmizmimmmmz^m^ 
-f — fe'/UA'T ^^^u-hy-i ji^msx-mn L 
/i**. zfimHzh. y^^v^izfmmmitfzm 

B^T-f— tiVW^X'^^a.^-^7^•;^^'^B^. 7 

;w^T -f ^ a 1^- h 7 >f }v^mw:^nmz-ri> ^ 1 1 1- 

[0111] 
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[ 0 1 1 2 ] 7 ^ ji^omt 'Q-^fMAK 3m&.nz 

mt ^$m^znmLxm^^tifzmmtcmmm^=e 

[0 113] ^Lx. m^<r>'^mtmmi-znmLx\^ 

^)V9ifi'^\,zm^ 'o-thm<^ymmh mt m 
mdzii \>^xi,.mmx< w^^m^nt h 'm^z\,m^^ 

mzto \^xii.mmi.< wiL^m ^\Tti> b# t tts*- 

Mimmiz I . K 7 -f Ah" U T ^ (^Miti'J^^^x 

[0 1 1 5] S^oT. :r.yiyysmziHilW^<^m 
lr/h$< LT. 7 i.il'i'(r,^±lzm-timQ^m&L. 

X%h<nx. Bi3!PIt#3K«OS^l:^F5^ AfiJ 

[ 0 11 6 ] -eLT. m.mmt mmm^^j:< t i> 
-^<7)m&coBmt*)mizi3^^x. s^^-ksks: 

cDxyyym^Mlzhlii)'^i,z^ ot mmzsM 
iDL, 75^-3, g^fcP^«MLT7^■;^^'S:S4T■•^ 

^ J; < P MSr^S LT 7 -f ^S^feTt i.. 

[0117] fmmmt >omizm'ix^^^-^tifz 

mmizxrimac^co^mtix. mman 
mm-?>ztt^x^i. 

[ 0 1 1 8 3 ^/i, 7 ^ Jl-^c^mt D«.^cOflSiO;9^ 



T\ z<DX*)^mMm%mmmi>zx'o. mm 

^m^^mmi^z'^i -g. j: a iz^j:i „ 

mi] ^mmimmmmmwm^m^'^T^^ 

^ h 7 ^ )ummmmx'hi, 

[ n 2 ] *^Hjt^§^ 1 cowi^m^^^B^a^N- 

T ^ ^ A 1^- h 7 ;l'^g«coB40M:^^S^-r7n 

~mx'h&. 

[113 ] ll2c^H4At-h'»6£7)pai^:70-lrS^-r 
[114] 02<5OB4B^-Kj|igopiH^r7n-&^;-t 

mx'^i, 

[05] 02cO#ffif-x-y^'c7)pai5r7O-^^^tIlT' 

[ H 6 ] :^wmzi^ hm2 (^mi&mm.cnmm&j ^° 

[07 ] m2a^pMmmm\m-mhw.2mmt 

( a ) axy>>->-«sisfi«^s^-tiit\ ( b ) mm. 

[08] ^2(r>'m.(nmm.mm\,zmhw.3cn^m± 
'o'm\zmhwm<^-mk^'fmmjmmx. 

( a ) \t:LyVy<rMmm:^^X. ( b ) Mm. 

m9] m2ff)mm<^mmmmizm^m4<^mt 
^m^ztsmm<r>-mi^m^mmmx. 

{ a ) {±xy>>>o3ig^i«^^-r0t\ ( b ) mm 

■i^&commico-m^^^-tmxh h . 

[010] mmmt 7 -i tu^^m^-^h'itfzmmm^ 

[011] mmmnifzy 4 ju9<7)mn^DPF 

mmc^mf&c^-m^^stmxh^ . 

E x>-i/> 

1 aiESifeS^N°r^=^iW-h7^;l.;?^E 

2 Sf^SS 

3 e^tttSE 

4 mmy4)V9 

5 mmmm 

5 0 M»ga(ECU) 

5 1 miwmff-fey-t 

5 2 m2Pm£E-feyT 
5 3 ^lia^-fey-ff 

5 4 m2fflS-fey-r 
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[07] 



(a) (b) 




iyi?>lHltejtt (Ne) -» Impact)- 



[08] 




[09] 




(51) Int. CI. 7 i|giJE# FI f-73-K(##) 

BO ID 53/86 ZAB F0 2D 41/04 301A 4D058 

53/94 43/00 3 0 1 H 

F 0 2 D 41/04 3 0 1 3 0 1 T 



(14) !|f^2003-3833 (P2003-38= 



// B 0 1 D 46/42 53/36 1 0 3 C 

ZAB 
1 03B 
1 0 IZ 

(72)%BM as lEJt F:5'-A(##) 3G084 MOl BAB DAIO DA25 EBll 

n^jmmm±m8^ i/^-r^-siim fa27fa33fa37 

ttit^aiijRl^rt 3G090 AAOl AA06 BA02 CAOl CB02 

{72)WM ^ CB04 DA04 DA12 DAB DA18 

mmmm±m8m. v^-r-'B»$ eao2eao6 

ttiC^ttMRI^l*! 3G301 HA02 HA13 JAll JA21 JA24 

JA33 LBll MAll MA20 NDOl 
PAOIZ PA17Z PDllZ PD12Z 
PD14B PEOIZ 

4D019 AAOl BA02 BA05 BB06 BB07 
BBB BC07 CB04 

4D048 AA06 AA14 AA18 AA21 ABOl 
AB05 CC32 CC4] CC46 CD05 
CD08 DAOl DA02 DA06 DA20 

4D058 MA44 MA52 PA04 SA08 



